A linear complex of gold(I) cyanide with tri(cyclohexyl)phosphine, [Au(CN)(CI8H33P)], has been synthesized and characterized by X-ray crystallographic analysis. Contrary to the ionic species formed with tris(2-cyanoethyl)phosphine, no ionic complex was formed in the case of tri(cyclohexyl)phosphine. The Au----C and Au--P distances of 2.006(11) and 2.287(3).~,, respectively, are similar to the corresponding distances in AuCN complexes of other tri-(alkyl/aryl)phosphines.
Comment
We recently reported the synthesis and solution equilibria (using NMR techniques) of a series of complexes of tri(alkyl/aryl)phosphines with gold(I) cyanide (Akhtar, Gazi, Isab, A1-Arfaj, Wazeer & Hussain, 1997) . The X-ray structures revealed the formation of monomers as well as ionic complexes of these phosphines with gold(I) cyanide (A1-Arfaj, ; Hussain, AI-Arfaj, . The reaction of AuCN with tris(2-cyanoethyl)phosphine (CEP) resulted 
A combination of intrinsic factors such as steric (e.g. cone angles) and electronic characteristics of the phosphines, in addition to several extrinsic factors such as initial concentration of the complex and the nature of the counter-anions, are known to play an important role in determining the occurrence and extent of disproportionation. Although the large formation constant of [Au(CN)2]-(K = 4 x 1028; Cotton & Wilkinson, 1972) tends to drive the ligand scrambling [equation (2)] in the forward direction, all [R3PAuCN] [R -methyl, isopropyl, cyclohexyl, o-tolyl, m-tolyl, ptolyl, allyl, tricyanoethyl (CEP) , 1-naphthyl and phenyl] complexes did not undergo the scrambling process. When R is cyclohexyl, the complex [R3PAuCN] takes several weeks in establishing the equilibrium in equation (2). This lack of formation of the ionic complex was explained on the basis of a much larger cone angle of 170 ° for the tri(cyclohexyl)phosphine (Hormann-Arendt & Shaw, 1990 ) compared with the cone angles of 118, 137 and 145 ° for the corresponding trimethyl-, triethyl-, and triphenylphosphines, respectively.
The ligand scrambling reactions of cyano-gold complexes are significant from a biological point of view. Administration of anti-arthritic gold drugs to smokers is known to produce a higher concentration of gold {in the form of [Au(CN)2]-} in their red blood cells, compared with non-smokers (Graham, Haavisto, Jones & Champion, 1984; Graham, Haavisto, McNaught, Browne & Champion, 1982; James, Ludvigsen, Cleland & Milazzo, 1982) . Several recent studies have been directed towards the solution equilibria in R2PAuCN complexes where [Au(CN)2]-, generated as a result of ligand scrambling, is believed to enter the red blood cells (Isab, 1992) . The ~3C, ~H, ~SN and/or 3~p NMR measurements in solution (Akhtar, Isab, Wazeer, Hussain & A1-Arfaj, 1996) could not differentiate between the monomers and the ionic species, prompting us to carry out the single-crystal structure determination of the title complex, (I).
? Au~C~N
The Au atom in the title complex has asymmetric linear coordination (Fig. 1) , with a P1--Aul---C1 angle of 177.0(4) ° (Table 1) . The C1 atom of the CN-ion is at 2.01 (1)A from Aul, whereas P1 is at 2.287 (3)A and has usual tetrahedral geometry. These distances are not significantly different from the corresponding distances in other tri(alkyl/aryl)phosphine complexes with AuCN. The corresponding Au---C and Au--P distances, respectively, are 1.85 (4) and 2.27 (4) ,~, in Ph3PAuCN (Bellon, Manassero & Sansoni, 1969) , 1.97 (2) and 2.288 (5) A in Et3PAuCN (Hormann, Shaw, Bennett & Reiff, 1986 ) and 2.00 (2), 2.06 (3) and 2.268 (6), 2.279 (6),~ in Me3PAuCN (Ahrland, Aurivillius, Dreisch, Nor6n & Oskarsson, 1992) . The three cyclohexyl groups are in chair configurations similar to those found in tri(cyclohexyl)phosphine sulfide (Reibenspies, Draper, Struck & Darensbourg, 1996) 
Experimental
Firstly, [(cyclohexyl)3PAuC1] was prepared by addition of the tricyclohexylphosphine to an ethanolic solution of NaAuCI4 as reported earlier (Duddell, Goggin, Goodfellow, Norton & Smith, 1970 Aul---CI 2.006 (11) P1----C2 1.833 (10) AuI--PI 2.287 (3) P1---C8 1.859 (10) PI~CI4
1.817 (9) NI----C1 1.128 (13) CI--AuI--P1 177.0 (4) C8--P1--Aul 111.7 (3) CI4---P1--Aul 109.7 (3) NI--CI--Aul 175.5 (12) C2--PI--Aul 111.5 (3)
A suitable crystal was chosen and mounted on a glass fiber at room temperature with epoxy cement. ~ scans of several intense reflections indicated acceptable crystal quality. The 20scan width was 2.0 ° + Kc~ separation with a 0 variable scan rate between 1.5 and 14.6 ° min -1. Background measurement was by the stationary crystal and stationary counter technique at the beginning and end of each reflection for half the total scan time. Carbon-bound H atoms were placed in idealized
